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Effects of Therapeutic Ultrasound
on Experimental Induced Rectal Sarcoma(CT-26)

Cheong, Mee sun Cheong - Oh, Myoung Hwa Oh - Kim, Gye Yeop - Kim, Chan Kyu"
Dept, of physical Therapy, Dong-shin University « Deot, of physical Therapy, Hanfyo University”

ABSTRACT

The use of therapeutic ultrasound(US) in humans with malignant neoplasms has been contra-indicated in physical
therapy practice, Some studies have shown the results after application of US inhibited of tumor growth but some
studies have shown the results facilitated of tumor growth in mouse. The purpose of this study were to determine
the effects of US on rectal sarcoma(CT-26) in mouse and to determine the histological change of tumor,

Thirty-five female BALB/C mouse, age 6 to 8 weeks received subcutaneous injection of 0,1 105 tumor cells, When
tumors grew to 5 mm in diameters, the mouse were randomly assigned to control group(n=7) and high powered
continuous US group(n=7) and low powered continuous US group(n=7) and high powered pulsed US group(n=7)
and low powered pulsed US group(n=7). The experimental group (four groups) received 10 treatments over a 10-
day period of 3 ur ultrasound.

Tumor dimension were measured on days 1(start of treatment), S(midtreatment), and 10(end of treatment,
preexcision and postexcision), Tumors were weighed after excision and the mouse were observated histological
change of tumor,

All tumors grew larger over time, Mean tumor weights(in grams) and volumes(in cubic millimeters) were 2,063 g
and 2729,313 md for the high powered continuous US group 1.881 g and 2428,002 nr for the low powered
continuous US group 1.730 g and 2381,002 mt for the high powered pulsed US 1.673g and 2289.562 nti for the low



powered pulsed US group 1.670 g and 2297.333 mat for the control group,
Ultrasound increased the weight and volume of subcutaneous tumor in mouse, We urge caution in the use of

ultrasound in the areas of tumors,
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Table 1, Characteristics of each experimental groups

. Intensity Duration Duty cycle

Group o s
(W/eny) (min) (on/off ration)

High powered 7 1.0 5
continuous US*
Low powered 7 0.75 5
continuous US*
High powered 7 L0 12,5 1:5
pulsed USs*
Low powered 7 0.75 12,5 1:5
puised US*
Control 7 0 0 0
US* = Ultrasound
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Ketaset(ketamin hydrochloride, 100 mg /mlL)$}
Rompun(xylazine, 20 mng/mL) 0,03 mLE AR&3}le] B} o} &
ALZ AA Al7]a1, Ketaset 10 mL Rompuns 1 mLe} H-&2
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F58 0.1 105 A E 0.1 mLE 95 tE| R Tt T3
ot

3. 25924

£ Ao A58 29917 A4 2 9 299
Blo] 7Fs3l F37} 1w} 3w, B 0 W/erolA] 2,0
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Table 2. weight of mouse @
MeantSD
Group
preweight postweight t p

Hight powered 2085410400  25529%1,324 -5.272 0,002
continuous (J$*
Low powered 211911551 24.639+2.981 5.025 0,001
continuous US*
Hight powered  20,103£0,40 221911085 5,291 0,002
pulsed US*
lowpowered 204172093 21.922£2,585 2177 0,081
pulsed US* .
Control 2031620842 2230611416 -2.845 0.047

US* = Ultrasound, Comparison between statistical
significance of preweight and postweight
All value are showed mean+SD
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Highpowerd  low-powerd  Higlponerd  Tow-powerd
continuous US*  continuous 1S pulsed US* pulsed US*

l mprweigll
Fig. 1 Weight of mouse

US* = Ultrasound, Comparison between statistical
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significance of preweight and postweight All value are
showed mean+SD(*: p{0.05)
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Table 3. Projected surface area of mouse tumors (o)
Mean=£SD
Group
1day 5 day 10 days postexcision
Hight powered 44055396 150.63£5.08° 285 87,61 290,03%6.90*

continuous LS

Low powercd
continuous US*

45752255 M225E8W 272.MT3.77 7111E21.33

Hight powered 44382396 129051485 206,51%£35,74 260,17£17.4)
pulsed US" '
Low powered 44321225 125.75£15.24 2040012325 206,16£20,52
pulsed US*

Control NMRE24M 122311239 263,20210,05 262,92£16,35

US* = Ultrasound, Compared control group with the other
groups
All value are showed mean®SD(*: p{0.05)

4, AAG npp-A Foko] FA

A F4] FAE 1 4 N&A 289 AL 219
10,205 g, A 43 A&A 259k A& 190010313 g, 3L
L3 e 200l Meke 1 74740337 gol 2, A £F AT 2
S5} Ak 1.64510,266 g, = Feh2 1.64410.265 goI1
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ARoME gz A 1 43 A4H 280 Jditele
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A 1 £ AF 239 A= Fof3 Zolg Hol
A ogkor, dix A A 43 W 280 Jdrh=
9|3 Ao & HolA] Q3krHTable 4),

Table 4, Weight of excised mouse tumors ®
. Meants$D
Group
Weight
High powered continuous US* 219910295
Low powered continuous US* 1.90010,313
High powered pulsed US* 1.747£0,337
Low powered pulsed US* 1,645,266

Control 1.644£0.265

US* = Ultrasound, Compared controt group with the other
groups
All value are showed mean®SD( *: p¢0.05)

Highpowerd  Low-powerd Control

continuous US*  continuous US*

High-powerd
pulsed US*

Low-pawerd
pulsed [8*

Fig. 2 Weight of excised mouse tumors
US* = Ultrasound, Compared control group with the other
groups
All value are showed meanESD(*: p{0.05)
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3 Foko) Ryl 3 8% A& 293 JThe 2720313+
97.908 mio| ™, A 4% A&H 255} I 2428.002+
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154,250 o] ™), A 83 Mg S0 S 2280.562+112.538
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FA (p(0.001), 2 HAH A §% A&7 283} Yo
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AE 223 FDAME Fol8 JolE Holx] ggton o
Z D3 A 83 95 239 AdoME foldt Aol 1
o|x] g3k} (Table 6),

Table 5, Volume of excised mouse tumors

()
. Mean£$SD
Group
Volurme

High powered continuous US* 3729.3131£97.908"
Low powered continuous US* 24280021 146,000
High powered pulsed US* 2381,0021154.2%0
Low powered pulsed US* 2289.562+112,538
Control 2297.333+103,030
US* = Ultrasound, Compared control group with the other
groups

All value are showed meanSD(* )showed
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Fig. 3 Weight of excised mouse tamors
US* = Ultrasound, Gompared control group with the other
groups
All value are showed mean £SD(*: p{0,001)
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